The effect of river breezes on pollutant plume dispersion or canalization in the central 2 Amazon was evaluated. A pollution plume changes atmospheric composition downwind of 3
Introduction
concentrations, and pollution was identified at surface river locations from 10 to 150 km 66 downwind from Manaus. On at least one day, a reversal in wind direction caused by the 67 afternoon influence of the river breeze was associated with a shift in concentrations 68 representative of background and polluted conditions. Manaus pollution directed by the river 69 breezes appeared to be the explanation. The important data sets of this study were, however, 70 overall sparse (i.e., 8 days of July 2001; Manaus population of 1.2 million at that time), and the 71 recommendation by the authors was therefore to implement long-term monitoring stations 72 4 Atmos. Chem. Phys. Discuss., https://doi.org/10. 5194/acp-2018-347 Manuscript under review for journal Atmos. Chem. Phys. Discussion started: 23 April 2018 c Author(s) 2018. CC BY 4.0 License.
Data of the Moderate Resolution Imaging Spectroradiometer (MODIS) satellite at a 109
resolution of 500 m were used for land cover (Channan et al., 2014) . These data were used as 110 obtained for the case of "with rivers" (wR). For the case of "without rivers" (woR), the rivers 111 and main flooded areas of MODIS land cover were replaced by forest in the pre-processor of the 112 WRF-Chem model. 113
The physics parametrizations used in the simulations were described previously (Ying et 114 al., 2009; Misenis and Zhang, 2010; Gupta and Mohan, 2015) , including for the study region in 115 the central Amazon (Medeiros et al., 2017 Figure S1 , the comparison between observed and simulated temperature, relative humidity and 120 wind speed at "T3" supersite show that the simulations performed herein represent the diurnal 121 cycle of these variables. 122
For chemical parametrizations, the Model of Emissions of Gases and Aerosols from
the emission inventory of Medeiros et al. (2017) . The Regional Acid Deposition Model 126 (RADM2) was used to simulate gas-phase chemistry (Chang et al., 1989) . 127
Model Runs 128
Simulations of the wR and woR cases were carried out for all days in March 2014. Other 129 characteristics between the two simulations remained the same. This approach aimed to isolate 130 the river breeze effects on the transport of pollutants downwind of Manaus. For time zero, the 131 inner and outer domains were both initialized to CFSv2 and MOZART-4. A spin-up time of 24 h 132 was used, which was sufficient to fully replace the air of the inner domain. After the spin-up 133 period, simulations in lots of 72 h were performed for March 2014 as a balance between 134 conserving computing resources and avoiding excessive numerical drift (Medeiros et al., 2017) . 135
Data Sets 136
Data sets were collected during the first intensive operating period (IOP1) of the 137 Figure 3 show wind speed differences between the wR and woR cases for all 154 times as well as for 00:00, 06:00, 12:00, and 18:00 (local time). In the absence of solar radiation 155 (i.e., at 00:00 and 18:00 local), the differences in horizontal wind speeds were relatively small. 156
Figure 1). Panels in
The strongest differences were at noon corresponding to maximum daily solar irradiance, as 157 expected, because of the largest thermal gradients between land and river at these times (Oliveira 158 and Fitzjarrald, 1993, 1994; Dias et al., 2004; Fitzjarrald et al., 2008; de Souza and dos Santos 159 Alvalá, 2014; dos Santos et al., 2014; de Souza et al., 2016) . The river breeze effect was 160 confined to less than 150 m, as shown in the monthly average plot of Figure 3 . Across individual 161 days, the maximum and minimum heights for significant noontime river breeze effects were 300 162 8 Atmos. Chem. Phys. Discuss., https://doi.org/10.5194/acp-2018-347 Manuscript under review for journal Atmos. Chem. Phys. case, and black lines represent their difference. At R1, the differences of (wR -woR) were 207 significant, in particular for concentrations of O 3 (+28.4%) and NO x (+26.0%) ( Table 1, Figures   Figure 1. Satellite image of the Manaus region. The Rio Negro comes from the northwest, and the Rio Solimões arrives from the west. The confluence of the two rivers is to the southeast of Manaus, beginning the Amazon River ("Rio Amazonas"). Yellow markers show locations of (i) the measurement supersite called "T3", (ii) two river locations "R1" and "R2" considered in the modeling methodology herein, and (iii) points "A", "B", and "C" along a river cross section, also used in the methodology herein. 
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